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Growth RateRuns Test
Factor Analysis
Principle Component Analysis “PCA”
Kaiser-Meyer-Olkin (KMO) & Bartlett's Tests ،
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(1)
(KMO)  يلاوح تغلب يتلاو0.810اوBartlett's Test نيبت ثيح1
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(1)KMO and Bartlett's Test 
Kaiser-Meyer-Olkin Measure of Sampling 
Adequacy. 0.810 
Bartlett's Test 
Chi-Square 689.656 
D.F. 10 
Sig. 0.000 
(2)(1)
Initial Eigenvalue%98.3
(2)Total Variance Explained
1970-2017
Component 
Initial Eigenvalues Extraction Sums of Squared Loadings 
Total % of Variance Cumulative % Total % of Variance Cumulative % 
1 4.916 98.310 98.310 4.916 98.310 98.310 
2 0.045 0.895 99.206    
3 0.028 0.567 99.772    
4 0.007 0.146 99.918    
5 0.004 0.082 100.000    
Extraction Method: Principal Component Analysis. 
(3)Component Matrix 
 Component 
Laborwags 0.990 
Seeds 0.995 
Fertilizers 0.990 
Machinery 0.996 
Others 0.987 
Extraction Method: Principal Component Analysis. 
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 
Holt's Linear exp. Smoothing with Alpha = 0.6864 and Beta = 0.0435 ،
0.9821%
(5)2
2018-202495%. 
 
ARIMA (1,2,1)0.972
1%5
(3)2018-202495%. 
( مقر لودج4 :)ARIMA Model Summary 
Parameter Estimate Std. Error T P-value 
AR(1) -0.461 0.126 -3.662 0.001 
MA(1) 0.994 0.009 110.660 0.000 
 
Brown's Linear exp. Smoothing with alpha = 0.2546 ،5
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0.9521%
42018-2024
95%. 
 
Holt's 
Linear exp. Smoothing with Alpha = 0.7124 and beta = 0.0336 ،
0.9821%
552024
95%. 
(5:)
Wheat 
Lower Egypt Middle Egypt Upper Egypt  Total Egypt 
Number of Runs 2 4 6 6 
Z -6.561** -5.976** -5.388** -5.396** 
Model Holt ARIMA (1,2,1) Brown Holt 
RMSE 0.716 0.982 1.318 0.741 
MAE 0.550 0.638 0.963 0.515 
MAPE 4.110 4.424 7.420 3.810 
ME -0.073 0.0123 0.044 -0.084 
MPE -0.682 -0.0995 0.541 -0.753 
ةيؤبنتلا ميقلاو ةيلعفلا ميقلا نيب طابترلاا لماعم 0.982 0.972 0.952 0.982 
(6)2018202495%
Period 
Lower Egypt Middle Egypt Upper Egypt Total Egypt 
Forecast 
Lower 
Limit 
95% 
Upper 
Limit 
95% 
Forecast 
Lower 
Limit 
95% 
Upper 
Limit 
95% 
Forecast 
Lower 
Limit 
95% 
Upper 
Limit 
95% 
Forecast 
Lower 
Limit 
95% 
Upper 
Limit 
95% 
2018 19.567 18.194 20.940 19.719 17.729 21.709 16.769 14.213 19.324 19.349 17.928 20.771 
2019 19.793 18.104 21.482 19.850 17.582 22.117 16.772 13.904 19.639 19.584 17.819 21.349 
2020 20.019 18.044 21.995 20.109 17.382 22.835 16.775 13.554 19.996 19.819 17.749 21.888 
2021 20.245 18.001 22.490 20.309 17.275 23.342 16.778 13.167 20.389 20.053 17.703 22.403 
2022 20.471 17.969 22.973 20.536 17.183 23.888 16.781 12.747 20.815 20.288 17.672 22.904 
2023 20.697 17.944 23.450 20.750 17.120 24.381 16.785 12.298 21.271 20.522 17.652 23.393 
2024 20.923 17.924 23.921 20.970 17.071 24.87 16.788 11.822 21.754 20.757 17.639 23.875 
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(7)
 (KMO)يلاوح تغلب يتلاو0.822 اوBartlett's Test نيبت ثيح1
 
7KMO and Bartlett's Test 
Kaiser-Meyer-Olkin Measure of Sampling 
Adequacy. 0.822 
Bartlett's Test of Sphericity 
Chi-Square 555.811 
D.F. 10 
Sig. 0.000 
86
Initial Eigenvalue%95.9
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(8)Total Variance Explained
1970-2017 
Component 
Initial Eigenvalues Extraction Sums of Squared Loadings 
Total % of Variance 
Cumulative 
% Total 
% of 
Variance 
Cumulative 
% 
1 4.800 95.996 95.996 4.800 95.996 95.996 
2 0.103 2.062 98.059    
3 0.076 1.522 99.581    
4 0.014 0.272 99.853    
5 0.007 0.147 100.000    
Extraction Method: Principal Component Analysis. 
(9)Component Matrix 
 Component 
laborwags 0.964 
Seeds 0.966 
Fertilizers 0.985 
Machinery 0.996 
Others 0.987 
Extraction Method: Principal Component Analysis. 
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Trended
 
 
Brown's Linear exp. Smoothing with Alpha = 0.5226،
0.9921%
1172018-2024
95%. 
  
Simple Moving Average of 2 terms ،
0.9231%
1182018-2024
95%. 
 
Quadratic trend =1.426 + 0.221 t - 0.006 t2  
10Trend Model Summary 
Parameter Estimate Std. Error T P-value 
Constant 1.426 0.166 8.566 0.000 
Slope 0.221 0.025 8.636 0.000 
Quadratic -0.0059 0.001 -7.225 0.000 
0.8881%
11
92018-202495%. 
 
Brown's 
linear exp. Smoothing with alpha = 0.5225(11)
0.9221%
10 
 
102018-2024
95%. 
(11:)
Rice 
Lower Egypt Middle Egypt Upper Egypt  Total Egypt 
Number of Runs 8 11 7 8 
Z -4.800** -3.918** -2.889** -4.800** 
Model Brown Simple Moving Average Quadratic Brown 
RMSE 0.099 0.298 0.278 0.099 
MAE 0.073 0.208 0.204 0.073 
MAPE 2.603 7.757 7.292 2.597 
ME -0.005 0.024 -3.063E16 -0.005 
MPE -0.088 -0.083 -0.842 -0.104 
ةيؤبنتلا ميقلاو ةيلعفلا ميقلا نيب طابترلاا لماعم 0.992 0.923 0.888 0.922 
(12:)2018202495%
Period 
Lower Egypt Middle Egypt Upper Egypt Total Egypt 
Forecast 
Lower 
Limit 
95% 
Upper 
Limit 
95% 
Forecast 
Lower 
Limit 
95% 
Upper 
Limit 
95% 
Forecast 
Lower 
Limit 
95% 
Upper 
Limit 
95% 
Forecast 
Lower 
Limit 
95% 
Upper 
Limit 
95% 
2018 3.764 3.572 3.956 3.595 2.889 4.301 2.673 2.006 3.339 3.763 3.572 3.955 
2019 3.708 3.431 3.986 3.595 2.889 4.301 2.529 1.836 3.222 3.708 3.431 3.985 
2020 3.653 3.277 4.029 3.595 2.889 4.301 2.373 1.649 3.097 3.652 3.278 4.027 
2021 3.597 3.112 4.082 3.595 2.889 4.301 2.205 1.445 2.965 3.596 3.114 4.080 
2022 3.541 2.938 4.144 3.595 2.889 4.301 2.026 1.225 2.827 3.541 2.941 4.142 
2023 3.485 2.756 4.215 3.595 2.889 4.301 1.835 0.987 2.682 3.486 2.760 4.212 
2024 3.429 2.565 4.293 3.595 2.889 4.301 1.631 0.732 2.530 3.430 2.570 4.291 
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(13)
(KMO) يلاوح تغلب يتلاو0.839او ،Bartlett's Test نيبت ثيح
1
 
(13): KMO and Bartlett's Test 
Kaiser-Meyer-Olkin Measure of Sampling 
Adequacy. 0.839 
Bartlett's Test of Sphericity 
Chi-Square 588.119 
D.F. 10 
Sig. 0.000 
1411
Initial Eigenvalue%97.5
(14)Total Variance Explained
1970-2017 
Component 
Initial Eigenvalues Extraction Sums of Squared Loadings 
Total % of Variance 
Cumulative 
% Total 
% of 
Variance 
Cumulative 
% 
1 4.875 97.509 97.509 4.875 97.509 97.509 
2 0.058 1.152 98.661    
3 0.038 0.756 99.417    
4 0.021 0.420 99.836    
5 0.008 0.164 100.000    
Extraction Method: Principal Component Analysis. 
12 
 
(15)Component Matrix 
 Component 
Labor wags 0.988 
Seeds 0.994 
Fertilizers 0.982 
Machinery 0.986 
Others 0.988 
Extraction Method: Principal Component Analysis. 
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 
ARIMA (0,1,0) ،0.992
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 
ARIMA(2,2,1)  ،0.977
1%
18132018-202495%. 
( مقر لودج16 :)ARIMA Model Summary 
Parameter Estimate Std. Error T P-value 
AR(1) -0.443 0.138 -3.214 0.002 
AR(2) -0.532 0.130 -4.100 0.000 
MA(1) 0.769 0.107 7.195 0.000 
 
Quadratic trend = 3.583 + 0.982 t - 0.013t2 
( مقر لودج17:)Trend Model Summary  
Parameter Estimate Std. Error T P-value 
Constant 3.583 0.836 4.285 0.000 
Slope 0.982 0.0787 12.477 0.000 
Quadratic -0.0131 0.0016 -8.427 0.000 
0.9461%
18
142018-202495%. 
 
Brown's 
Linear exp. Smoothing with Alpha = 0.4141 ،
0.9881%
1815202495%. 
(18:)
Summer Maize 
Lower Egypt Middle Egypt Upper Egypt  Total Egypt 
Number of Runs 14 6 4 4 
Z -3.002** -5.396** -5.922** -5.976** 
Model ARIMA (0,1,0) ARIMA (2,2,1) Quadratic Brown 
RMSE 1.214 1.166 1.851 0.794 
MAE 0.803 0.867 1.385 0.601 
MAPE 4.646 5.938 10.814 3.224 
ME 0.226 -0.083 -5.181E-16 -0.0048 
MPE 0.832 -0.886 -1.964 0.081 
ةيؤبنتلا ميقلاو ةيلعفلا ميقلا نيب طابترلاا لماعم 0.992 0.997 0.946 0.988 
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192018-202495% 
Period 
Lower Egypt Middle Egypt Upper Egypt Total Egypt 
Forecast 
Lower 
Limit 
95% 
Upper 
Limit 
95% 
Forecast 
Lower 
Limit 
95% 
Upper 
Limit 
95% 
Forecast 
Lower 
Limit 
95% 
Upper 
Limit 
95% 
Forecast 
Lower 
Limit 
95% 
Upper 
Limit 
95% 
2018 25.870 23.428 28.312 21.807 19.456 24.158 20.195 16.104 24.287 23.468 21.929 25.007 
2019 25.870 22.416 29.324 22.330 19.337 25.322 19.878 15.726 24.030 23.490 21.491 25.488 
2020 25.870 21.640 30.100 22.470 19.182 25.759 19.534 15.314 23.755 23.512 20.990 26.034 
2021 25.870 20.985 30.754 22.160 18.095 26.224 19.165 14.867 23.462 23.534 20.434 26.634 
2022 25.870 20.409 31.331 22.253 17.353 27.152 18.769 14.386 23.151 23.556 19.831 27.282 
2023 25.870 19.888 31.852 22.407 16.870 27.943 18.346 13.870 22.822 23.579 19.184 27.973 
2024 25.870 19.408 32.332 22.319 16.019 28.619 17.898 13.319 22.476 23.601 18.498 28.704 
 
  
12 13 
  
14 15 
 
(2004)
 
20152030
15 
 
Cuddy, J. D. A. and Della Valle, P. A., (1978). “Measuring the Instability of the Time Series 
Data”, in: Oxford Bulletin of Economics and Statistics, Vol. 40. 
Pons, J., (2000). “The Accuracy of IMF and OECD Forecasts for G7 Countries.” Journal of 
Forecasting, Vol. 19. 
Sabouri,M. S.and Meysam S., (2015).“Factor Analysis of Agricultural Development Indicators 
from Iranian Agriculture Experts’ Viewpoints”. International Journal of Agricultural 
Management and Development (IJAMAD). 
 
 
16 
 
